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Stabilimenta consist of straight or zigzag bands of ribbon silk 
which are arranged in species and age-specific patterns within the free 
zone and sometimes the hub of the webs of many diurnally active orb¬ 
weaving spiders, including members of both major families of orb- 
weavers (Araneidae, Uloboridae). The relatively common occurrence 
of stabilimenta among the orb-weaving guild suggests that they have 
one or more important functions. Although a number of functions 
have been suggested (see Robinson and Robinson, 1970, 1973), the 
actual significance of any of these proposed functions has not yet 
been demonstrated (Levi, 1978). I present here experimental evidence 
which suggests that the stabilimenta of Argiope aurantia Lucas and 
A, trifasciata (Forskal) aid in defense against avian predators. 

The stabilimenta of all but the early instars of A. aurantia and A 
trifasciata are vertical zigzags of silk located above and/or below the 
hub, where the spider rests. Early instars of A . aurantia , as well as the 
early intars of several other Argiope spp. produce a disc stabili- 
mentum. The vertical stabilimentum is also constructed by other 
Argiope sp. (e.g. A. bruennichi , A. lobata). Some Argiope spp. 
produce a cross stabilimentum composed of zigzags of ribbon silk 
arranged in the pattern of an “X” around the hub (e.g. A . argentata, 
A.florida, A. pulchella, A. savignyi). All Argiope spp. produce some 
form of stabilimentum (Levi, 1968). 

Argiope spp. reside during daylight hours at the hub of the web, a 
position which exposes them to potential predators. This exposure to 
potential predators suggests a defensive function for stabilimenta. 
Defensive functions for the stabilimenta of Argiope spp. have been 
suggested by various authors (Hingston, 1927; Marson, 1947; Lubin, 
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1975; Tolbert, 1975) based on observations on natural populations. 
However, Robinson and Robinson (1970) performed experiments 
using model stabilimenta which indicated that birds could use 
stabilimenta as an aid to prey location. Thus, the defensive role of 
stabilimenta is not clear. 

I performed experiments in aviaries which consisted of exposing 
blue jays to a simultaneous choice amongX. aurantia or A. trifasciata 
which exhibited different degrees of web completion, in order to 
assess the effect of the stabilimentum on avian predation. 

Materials and Methods 

The experiments were performed in aviaries which consisted of 
1.6X6.2X2.3 m wire mesh enclosures located on the roof of Morrill 
Science Center, University of Massachusetts, Amherst. The basic 
experimental design was to offer blue jays ( Cyanocilla cristata) a 
choice among three spiders, each in a web at a different stage of 
completion; (1) suspended in the characteristic resting position, but 
entirely out of a web; (2) in a web without a stabilimentum; and (3) in 
a web with a stabilimentum. 

The blue jays used in the experiments had been taken as nestlings 
from their nests in the Amherst area and reared by hand. Thus they 
were naive with respect to spiders and their webs prior to experi¬ 
mentation. The blue jays were kept individually in the aviaries for 
several days prior to experimentation. Each bird was trained to 
recognize spiders as food by placing living spiders in its food tray (i.e., 
spiders free of webs). A given bird was used in the experiments when 
it took spiders readily (three within five minutes) without having 
previously been deprived of food. Prior to experimentation the birds 
were deprived of food overnight. Nine birds wre used, each bird being 
used one to four times. An attempt was also made to use starlings 
(Sturnus vulgaris) and robins ( Turdus migratorius) in the experi¬ 
ments; they were found to be unsuitable. 

Penultimate and adult female A . aurantia and A . trifasciata were 
collected from field areas in and near Amherst, Massachusetts. The 
size and species of the spiders were the same within each choice set. In 
some cases, 6-12 spiders were released into the aviary during the 
evening prior to experimentation, while the bird was isolated in a 
small cement-block enclosure (1.5X2. IX 1.4 m) at the rear of the 
aviary. Most of the spiders selected suitable web sites and built their 
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webs within the aviary during the night and early morning. Three 
spiders were then selected—one having no web, one having a web 
without a stabilimentum and one having a complete web. The 
remaining spiders and their webs were removed. If none of the spiders 
had produced a web without a stabilimentum one web was randomly 
selected and its stabilimentum removed with a hot needle. The “non¬ 
web” spider was a spider which had suspended itself on a few strands 
in the normal resting position. 

In other cases the spiders used in the experiments had built their 
webs within aluminum frames (50X50X5 cm) with glass panels in the 
front and back which were removed prior to placing the frames in the 
aviaries. During an experiment, two of the frames contained spiders 
in webs, one with, and one without a stabilimentum. The third frame 
contained a spider which had been killed by freezing and was 
suspended by thread in the characteristic resting position in the center 
of the frame. The frames were placed in random order side-by-side on 
a table within the aviary. The data obtained from the experiments 
using spiders in frames were combined with data from spiders which 
had constructed their webs within the aviary. 

The second set of experiments was performed using pen and ink 
drawings of orb webs. These drawings were executed in white ink on a 
brown background, and were approximately the size of a normal, 
adult Argiope web. The drawings were suspended within the 
aluminum spider frames, using the same three web conditions used in 
the previous experiment. Crickets were suspended by thread in the 
position that would normally be occupied by the spider. The blue jays 
used were trained to recognize crickets as food, and were naive with 
respect to spiders and spider webs. 

Once the three webs or web drawings were in place, a blue jay was 
released into the aviary. Capture sequence, capture time, and the 
behaviors exhibited by the blue jays and the spiders were recorded. 
An attempt to capture a spider which resulted in only a portion being 
taken was scored as a capture. 

The null hypothesis in the experiment outlined above was that the 
web and stabilimentum would have no effect on predation. The 
alternative hypothesis was that these structures would inhibit 
predation. If the null hypothesis were valid, the capture sequence 
(i.e., which spider/cricket was taken first, second, third) would have 
been random. A nonrandom sequence, in which the non-web spider 
tended to be taken first, the partial web spider second, and the full 
web spider last, would support the alternate hypothesis. 
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Results and Discussion 

The results are divided into two groups. The first grouping is the 
response of inexperienced birds upon their first exposure to the 
choice between a non-web spider, a spider in a partial web, and a 
spider in a full web. The second group consists of all the succeeding 
response sequences of the birds which were used more than once. 

Table 1 shows the first capture exhibited by 11 birds on their first 
exposure to the experimental situation. These birds had had no 
previous experience with spiders in webs, but had had experience 
with spiders out of webs (in feeding trays). Although the data are too 
few to detect minor preferences, the first choice of the birds appears 
to have been random, suggesting that the birds had no innate 
aversion to spider webs and/ or stabilimenta. 


Table 1. First Choice Among Three Web Conditions Exhibited by 11 Inexperi¬ 
enced Blue Jays. “N” Stands for the Non-web Spider, “P” the Partial-web Spider, and 
“F’ the Full-web Spider. 


Possible 

Number of 

Choices 

Times Observed 

N 

5 

P 

3 

F 

3 


Although the first choice appears random, some degree of innate 
preference among the three choices cannot be ruled out on the basis 
of these data. It has been shown that slight differences in the stimulus 
pattern presented by Lepidoptera prey can alter or prevent the initial 
attack response of blue jays (Coppinger, 1968), and during my 
experiments the blue jays were confronted with a choice among three 
stimulus patterns which differed with respect to visual complexity. 
Thus, the discrimination shown by the blue jays in response to the 
spiders in their webs could have been affected by the differences in 
visual stimulus patterns among the choices. Accordingly, eight birds 
were given similar choices, using, however, web drawings and 
crickets as prey. In these experiments the visual stimulus pattern was 
essentially the same as in the experiment outlined above, but the 
tactile element of the web was missing. 

The results of the experiment with web drawings and crickets are 
summarized in Table 2. A Chi-square analysis indicates that the 
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Table 2. Capture Sequences Exhibited by 8 Blue Jays Given a Choice Among 3 
Crickets and Web Drawings 


Possible 

Capture 

Sequences 


Times 

Observed 


N-P-F 

6 

N-F-P 

3 

P-N-F 

2 

P-F-N 

7 

F-N-P 

7 

F-P-N 

5 


distribution of capture sequences did not differ from random 
(P>0.50), indicating that the blue jays did not discriminate among 
the three web drawings. The web drawings were of course not 
identical to the spider webs. However, the results suggest that the 
birds had no innate preferences among the three web conditions. 

Table 3 shows the observed capture sequences exhibited by six 
experienced birds (i.e., excluding the initial sequence of each bird). Of 
the six birds, four were used twice and two were used three times. The 
results clearly favor rejection of the null hypothesis since the 
probability of this or a more extreme distribution is <0.001 (binomial 
expansion) (Steel and Torrie, 1976). 

The non-web spider was taken first in 13/14 of the cases, 
demonstrating that non-web spiders were preferred over spiders 
within webs. In these cases the birds were left with a choice between a 
complete web and a partial web (one which lacked a stabilimentum). 


Table 3. Capture Sequence Exhibited by Six Experienced Blue Jays Given a 
Choice Among Three Spiders (Abbreviations as in Table I) 


Possible 

Capture 

Sequences 

N-P-F 

N-F-P 

P-N-F 

P-F-N 

F-N-P 

F-P-N 


Times 

Observed 
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These birds selected the spider on the incomplete web 12/13 times. 
The results of the second choice are also clearly non-random and 
demonstrate that the stabilimentum had a negative influence. The 
results show that both the web and the stabilimentum inhibited 
predation by the blue jays. 

Comparison of the results obtained during the initial exposure of 
each hird with the results from subsequent trials indicates that this 
avoidance of webs and stabilimenta is a learned response. Initially the 
birds did not discriminate between the three choices, but they did so 
after experiencing web contact. 

After having contacted the webs the blue jays exhibited behaviors 
such as head shaking, wiping the beak, and preening. The birds 
displayed these cleaning behaviors for periods ranging from 30 
seconds up to an hour after web contact. The web adhered to the 
feathers and caused some clumping, mainly of the head and breast 
areas. Cleaning activities were apparently directed at removal of the 
portions of the web which had adhered to the birds. 

It is possible that the web contains a substance which is noxious or 
toxic to birds when ingested. However, during the experiments, I 
observed some of the birds eating the webs after coming in contact 
with them. The fact that the birds ate the portion of the webs which 
adhered to their feathers suggests that the web did not contain 
noxious or toxic substances. 

Based on the behaviors exhibited by the blue jays, I suggest that the 
noxious quality of the web is due to the physical adherence of the web 
to the bird’s feathers, and the resulting clumping of the feathers. 

Apparently stabilimenta are constructed only by diurnally active 
orb-weavers. A second generalization is that many of the diurnal orb- 
weavers are conspicuously colored (Levi, 1968). Since it appears that 
the web is a noxious stimulus to birds, then it is reasonable to suggest 
that both the conspicuous coloration of the spider and the presence of 
stabilimenta make the web more obvious, thus facilitating avoidance 
by predators. The stabilimentum would then be analogous to 
aposematic (warning) coloration in insects. The stabilimentum and 
bright coloration would have an effect on visually orienting preda¬ 
tors, such as birds, and would be effective during daylight hours when 
such predators are active. This hypothesis of advertisement was 
originally discussed by Robinson and Robinson (1970), though they 
had no evidence of a noxious element. 
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The observations of Robinsonand Robinson(1970) which demon¬ 
strated that the cross stabilimentum coukfbe used by birds as an aid 
in prey location also indirectly supports my hypothesis. Their 
experiments demonstrated that birds could key in on the stabiliment¬ 
um. However, in their study the model stabilimenta were paired only 
with a positive reinforcement (prey), resulting in attraction of the 
birds. In the natural situation, the stabilimentum probably facilitates 
avoidance, rather than attraction of predators, since it is paired with a 
negative stimulus, the webs. 

Conclusions 

Experiments performed with blue jays in aviaries showed that the 
birds preferred spiders which were not in their webs. A comparison of 
the behavior of inexperienced birds with that of the same birds after 
contacting the webs suggests that web avoidance is a learned 
response. This avoidance of contact with the web indicates that the 
orb-web constitutes a noxious stimulus to blue jays, and presumably 
to other avian predators. The noxious element appears to be the 
adherence of the web to the bird’s feathers, as indicated by extended 
bouts of cleaning behavior exhibited by the blue jays following web 
contact. 

The experiments also show that the stabilimenta of A. aurantia and 
A. trifasciata enhance the web avoidance response exhibited by blue 
jays. I propose that the stabilimenta of these species “advertise” the 
presence of the web, a noxious stimulus, in a manner analagous to 
aposematic coloration of some insects. The advertisement hypothesis 
of stabilimentum function does not exclude the possibility of other 
functions for this structure. 

The hypothesis that the web and stabilimenta inhibit avian 
predation is compatible with previous observations concerning the 
occurrence of stabilimenta in other araneids, suggesting the general 
applicability of the hypothesis. For example, as previously noted, 
stabilimenta are only constructed by diurnal orb-weaving spiders. 
Since nocturnal orb-weavers as a rule rest in a retreat near the 
periphery of the web during the day, residing in the hub only at night, 
they would be less exposed to visually orienting predators. Thus, 
according to this hypothesis, it would be predicted that the diurnally 
active araneids would be more likely to construct stabilimenta. A 
second observation concerning diurnal orb-weavers is that, in 
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general, they are conspicuously colored (Levi, 1968). This bright 
coloration could serve as additional advertisement of the web as a 
noxious stimulus. 
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